Background: Resection-line involvement has been suggested as an important prognostic factor for gastriccancer.
INTRODUCTION
Surgical resection is the only curative treatment currently available for gastric carcinoma. However, the majority of patients recur following resection with curative intent. Microscopic resection-line involvement of the proximal and distal lines has been reported to affect prognosis in resected gastric cancer patients. In a patient case evaluation study by the American College of Surgeons, the 5-year survival rate was 35% in patients with microscopically clear margins and 13% in those with involved margins (1) . Similar results have been reported in several other series in Europe, the USA and Asia (2) (3) (4) (5) (6) .
In spite of this well defined impact on outcome, the management of gastric cancer patients with positive resection-line is clearly defined. Songun et al. (7) suggested reconsidering a laparotomy, while Papachristou et al. (3) concluded that patients with positive margins should be watched closely rather than subjected to further treatment.
In this paper, we analyze the relationship between resectionline involvement and outcome in patients radically resected for gastric cancer and the implications for the clinical management of these patients.
PATIENTS AND METHODS
Patients with adenocarcinoma of the stomach who were operated on at our Institution from 1985 to 1992 were included in this analysis. The age and gender of patients, type of gastrectomy, degree of lymph node dissection, location, size, gross type and histological type of tumors, depth of wall invasion and resectionline involvement were ascertained from the surgical and histopathological records.
Of 344 patients, 297 underwent potentially curative resection, which was defined on the basis of pathological findings according to the Japanese Research Society for Gastric Cancer (8) .
Patients with pTI-3 NO MO and T2-3 N+ MO stage disease were considered eligible for the analysis. Thirty-three patients had an early gastric cancer; no TNM classification was obtained in two patients, while tumor differentiation and/or tumor location were unknown in three patients. Therefore, the present analysis is based on 259 patients for whom all relevant information was available.
Frequency tables were tested for association using the chisquared test. Data on margin involvement were related to the relapse rate and the survival of patients. Survival was calculated from the date of diagnosis. Survival curves were computed according to the Kaplan-Meyer method and differences in survival were computed with the log-rank test (9) .
RESULTS
Of the 259 evaluable patients, 22 (8.4%) had involvement of one resection line: proximal in 13 patients and distal in nine. No patient had both resection lines involved.
Patient characteristics are summarized in Table 1 . The presence of positive margins was significantly associated with tumor differentiation (P =0.02) and tumor location (P =0.01).
Positive margins in gastric cancer
Median survival was 12 and 22 months in positive and negative margin patients, respectively. Fig. 1 shows the survival curves of resection-line positive and negative patients. Patients with positive margins had a significantly shorter survival. However, if both groups of patients are stratified according to lymph node metastases, positive margins determined a shorter survival only in patients with NO stage disease ( Fig. 2A and B) . This may be related to the different patterns of relapse. Local recurrence occurred in 12 patients (55%) with positive margins and in 18 patients (7.5%) with negative margins (P = 0.001). Distant metastases occurred in seven patients with positive margins and in 126 patients with negative margins.
The incidence of local relapses and distant metastases, according to lymph node status, are reported in Table 2 . In patients with positive margins, local relapses were more frequent in node negative patients, while distant metastases were recorded more frequently in node positive patients. In patients with negative margins, local relapses and metastases were more frequent in node positive than node negative patients.
There is a general agreement regarding the minimal gastric margins around the tumor. Kim et al. (10) proposed a 6 ern proximal margin and a 2-3 ern margin beyond the pylorus;
Hermann (11) advocated a gross margin of 4-6 em. Nevertheless, resection-line involvement in gastric cancer represents a continuing problem. As reported in different analyses, surgeons continue to perform inadequate resections in about 20% of cases in spite of the well known adverse effects of positive margins on outcome (1-4). In fact, the survival of patients with positive margins has been reported to be significantly lower than that of patients with negative margins: 15-25% versus 40-50% (1-6). Nakamura et al. (12) confirmed in a very large series that positive margins were a poor prognostic factor sign in advanced gastric cancer but they were rare and not of significant prognostic value in early gastric cancer.
The presence of an involvement of resection line seems to determine a prognosis similar to that of patients generally considered beyond cure: similar survival data were found on comparing patients with positive margins and positive cytology of abdomen washings (7) . This unfavorable prognosis led Songun et al. (7) to consider a re-laparotomy in the case of a positive histology. However, other authors suggested only a close follow-up for these patients. In None of our patients with positive resection line were re-operated on, so we were able to compare the incidence and the time of recurrence in negative and positive margin patients. Inthe presence of positive margins, 5-year survival was significantly worse: 18% versus 45%. These findings seem to confirm the desirability of more effort to assess resection-line involvement during the operation and not only after the operation, and also the need for a more aggressive surgical approach in patients with documented positive margins. However, an interesting point arising from our data is that the difference in survival between positive and negative margin patients is limited to the group of patients with negative lymph nodes (pT2-pT3 NO stage disease) ( Fig. 2A and B) . This can be explained by the different patterns of relapse. In patients with negative lymph nodes, the presence of positive margins determined a higher incidence of local relapse, which affected survival, whereas in patients with positive lymph nodes, there was no difference in incidence of distant metastases between patients with positive and negative margins.
In conclusion, our data suggest that in gastric cancer patients with positive margins re-laparotomy should be considered, if achieving tumor-free resection-line seems reliable, only in patients with NOstage disease, while patients with positive lymph nodes should be watched closely, without the need for a more aggressive surgical approach. act, anastomotic recurrences developed in only 20% of patients with positive margins and, when present, they affected the outcome mainly of patients with TNM stage I or II, while patients with more advanced disease usually died from metastases, developing or not anastomotic recurrences (3). At our Institution, about 9% of radically resected gastric cancer patients had positive margins. This rate of incidence is lower than those observed in other series (2,3) and it is substantially similar to that found in a prospective clinical trial with strict quality control (6) .
